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Summary
Introduction: A Weil osteotomy with internal ﬁxation can match the preoperative plan by
precisely setting the metatarsal length; however 10 to 30% of patients end up experiencing
postoperative stiffness. A percutaneous distal metatarsal mini-invasive osteotomy (DMMO) is
a purely extra-articular technique; metatarsal length is set automatically upon weight bear-
ing of the foot. The goal of this study was to compare these two osteotomy techniques when
performed on the three or four most lateral metatarsals.
Hypothesis: A DMMO will result in better joint motion than a Weil osteotomy.
Patients and methods: This was a retrospective, single center, single surgeon study with 72
patients. Group 1 consisted of 39 patients operated by the DMMO technique. Group 2 consisted
of 33 patients operated by the standard Weil osteotomy technique. In some cases, a procedure
on the ﬁrst ray (Scarf or fusion) was also performed. The age, gender and procedures on the
ﬁrst ray were comparable for both groups. Patients were evaluated with clinical (AOFAS score)
and radiological outcomes (Maestro criteria) at 3 and 12 months minimum follow-up.
Results: Sixty-seven patients were seen again with an average follow-up of 14.8 months (range
12—24). The postoperative AOFAS score was comparable in both groups (86.5 and 85.3, respec-
tively). The joint range of motion was comparable in both groups. Static problems (oedema,
metatarsalgia, hyperkeratosis and dislocation) were comparable at the last follow-up. The
metatarsalgia recurred in four patients from group 1 and ﬁve patients from group 2. After
tatarsalgia were signiﬁcantly greater in group 1. Radiological mea-3 months, oedema and me
surements (M1P1 angle, M1M2 angle and Maestro criteria) were comparable. Metatarsal head
recoil was identical between each ray in group 1. At the last follow-up, all the osteotomy sites
had achieved union.
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Discussion and conclusion.— The results of static metatarsalgia treatment were comparable
when using a DMMO or Weil osteotomy. However the DMMO had longer postoperative recovery,
notably because of oedema. The percutaneous DMMO technique did not improve joint range of
motion.
Level of evidence.— III, comparative retrospective study.
. All rights reserved.
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of the osteotomy at the metatarsal neck. The motorized
burr was held at an angle (45◦) relative to the metatarsal
shaft at the level of the epiphysis-metaphysis junction. The© 2011 Elsevier Masson SAS
ntroduction
etatarsalgia is deﬁned as pain in the forefoot under the
etatarsal heads. This condition is often secondary to a
rst ray deﬁciency, which transfers loads to the lateral
etatarsals. The ﬁrst-line treatment is a functional treat-
ent with plantar orthotics. When this does not provide
ufﬁcient pain relief, a surgical treatment is indicated with
r without a procedure on the ﬁrst ray. This treatment
s guided by clinical observations and preoperative radio-
raphs. The goal is to restore ideal forefoot morphology.
For many years, our preoperative planning has been
ased on the criteria of Maestro et al. [1,2] with
eight-bearing radiographs of the forefoot using an
nterior-posterior/dorsal-plantar view. A Weil osteotomy is
n open head and neck osteotomy [3]. The preoperative
lan can be matched by precisely setting the length of the
etatarsals with immediate ﬁxation [4]. The drawback is
hat 10 to 30% of patients experience postoperative stiffness
5]. The distal metatarsal mini-invasive osteotomy (DMMO)
s a more recent procedure [6]. This is a neck osteotomy
hat is purely extra-articular without any internal ﬁxation.
he metatarsal lengths are set automatically upon weight
earing through interplay of the soft tissue structures. This
rocedure should result in less postoperative stiffness than
standard Weil osteotomy. As far as we know, no study has
een performed to support these clinical concepts.
The goal of this retrospective study was to compare these
wo osteotomy techniques using clinical and radiological
utcomes. Our main hypothesis was that DMMO will result in
ess metatarsophalangeal (MTP) joint stiffness than a stan-
ard Weil osteotomy.
atients and methods
atients
his was a continuous, single center, single surgeon retro-
pective study.
nclusion and exclusion criteria
he indication for an osteotomy was metatarsalgia with
r without metatarsophalangeal dislocation or claw toe
eformity. Metatarsalgia patients where a distal metatarsal
steotomy was performed on the most lateral three or
our rays between August 2006 and September 2008 were
ncluded. The osteotomy technique was chosen randomly
ut not by drawing lots. In some cases, a procedure on
he ﬁrst ray was also performed (Scarf osteotomy [7] or
etatarsophalangeal fusion). Preoperative planning was sys-
ematically performed based on the Maestro radiological
riteria [1]. When a shortening osteotomy was indicated for
o
m
t
wne or two rays only, a Weil osteotomy was systematically
erformed [3]. This was the only exclusion criterion.
atients
eventy-two patients were included in the study. The
atients were placed into two groups, depending on the type
f osteotomy performed:
group 1 patients (n = 39) were operated with the DMMO
on the three or four most lateral rays (DMMO M2-M3-
M4 or DMMO M2-M3-M4-M5). They were included between
August 2007 and September 2008;
group 2 patients (n = 33) were operated with the stan-
dard Weil osteotomy on the three or four most lateral
rays (Weil M2-M3-M4 or Weil M2-M3-M4-M5). They were
included between August 2006 and May 2008.
General patient characteristics are given in Table 1. The
ge, gender, operated side, associated procedure on the ﬁrst
ay, rate of metatarsophalangeal joint dislocation and mor-
hological parameters were comparable in the two studied
roups.
urgical techniques
n all cases, patients were placed supine with a sterile
ourniquet at the ankle.
The Weil osteotomy was performed before any procedure
n the ﬁrst ray. The standard technique was performed using
horizontal approach. Each metatarsophalangeal joint was
xposed in a minimally invasive manner between the two
xtensors tendons without cutting ligaments or lengthen-
ng tendons, except in cases of non-reducible dislocation.
he osteotomy was based on the preoperative plan prepared
ccording to the Maestro criteria. The osteotomy sites were
astened with a snap-off screw or 2.5mm cannulated screw
EOS®).
The distal metatarsal mini-invasive osteotomy (Fig. 1)
as performed either before or after the procedure on
he ﬁrst ray. The instrumentation included a No 11 scalpel
lade, a bone rasp speciﬁc for percutaneous surgery and
slow-rotation motorized burr (< 10,000 rpm). The percu-
aneous approach was made through a dorsal stab incision
n the medial (or lateral) side of the metatarsals, paral-
el to the extensor tendon. The rasp was used to create a
orking space by removing the soft tissue on either sidesteotomy was performed by moving the burr in a circular
otion, which ﬁrst cut the medial cortex, then the plan-
ar, lateral and dorsal cortexes (Fig. 2). No internal ﬁxation
as carried out. The incision was closed with non-resorbable
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Table 1 General features of the study population.
Group 1 (DMMO)
n = 39
Group 2 (Weil)
n = 33
P
Average age 62.3 years (35—78) 63.2 years (43—73) n/s
Men/women 4/35 1/32 n/s
Right/left 21/18 16/17 n/s
Procedure performed
on the ﬁrst ray
Scarf: 24
Fusion: 9
None: 6
Scarf: 22
Fusion: 10
None: 6
n/s
MTP joint dislocation 31% 37% n/s
Foot conﬁguration Egyptian: 25
Square: 10
Grecian: 4
Egyptian: 19
Square: 5
Grecian: 9
n/s
Podoscopic footprint Flat foot: 10
Normal foot: 18
High arch: 11
Flat foot: 15
Normal foot: 13
High arch: 5
n/s
DMMO: distal metatarsal mini-invasive osteotomy.
suture. For both osteotomy types, a bandage was made up
at the end of the procedure using gauze pads between each
toe. Strapping to stabilize the metatarsophalangeal joints of
the lateral rays in plantar ﬂexion was installed by the sur-
geon on the 2nd or 3rd postoperative day and kept on for 21
days.
Full weight bearing was allowed immediately in a Sober®
type rigid-sole boot for 4 weeks (if M1 Scarf performed) to 6
weeks (if MTP1 fusion performed). All the patients received
1 g of vitamin C per day for 45 days [8] as a prophylaxis for
type I complex regional pain syndrome.
Methods
Patients were evaluated clinically and radiologically before
the surgical procedure, at day 21, at the 3rd month and after
a minimum of 12 months. If there was no union at the DMMO
site at the 3rd month, the patients were seen again at 4
and/or 6 months.
Figure 1 Distal metatarsal mini-invasive osteotomy
(DMMO)—orientation of the tract.
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alinical evaluation
he AOFAS score [9] for the lateral rays of the forefoot was
alculated for each patient before the procedure and after
t least 12 months of follow-up. The most damaged ray
as noted in the results. Clinical examination data were
ecorded for each patient at the 3rd month and the last
ollow-up: metatarsalgia, hyperkeratosis, dislocation, claw
oe deformity and oedema. Metatarsophalangeal joint range
f motion (Fig. 3) was evaluated in an open chain in a patient
ho was lying down with the knee extended and the foot
t rest in spontaneous plantar ﬂexion. Full range of motion
plantar ﬂexion [PL] + dorsiﬂexion [DF] ≥ 70◦) was classiﬁed
s normal. Joint range of motion between 30◦ and 70◦ was
lassiﬁed as moderately stiff. Joint range of motion below
0◦ was classiﬁed as severely stiff.
At the last follow-up, patient satisfaction (very satisﬁed,
atisﬁed, disappointed or dissatisﬁed) was recorded.
adiological evaluation
he radiological assessment comprised of weight-bearing
adiographs of the forefoot with anterior-posterior/dorso-
lantar and lateral views without magniﬁcation (100%
cale). The metatarsal-cuneiform joint had to be clearly
isible [5]. Preoperative planning followed the Maestro cri-
eria [1]. The measurements were done manually before the
urgery. The retrospective analysis was performed by digi-
izing all the radiographs at the same scale (150 dpi) using a
XR-12 plus scanner (Vidar®) and then processing the data
ith Metros® software.
The following measurements were deﬁned in the soft-
are and captured in a semi-automated manner: M1P1,
1M2 and M1M5 angle, DMMA, Maestro criteria (index M1,
aestro 1, Maestro 2 and Maestro 3) (Fig. 4) and the average
ecoil of the metatarsal heads (between the preoperative
easurement and measurement at the last follow-up).
Any delay in radiological union of the osteotomy site was
lso recorded.
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Figure 2 Distal metatarsal mini-invasive osteotomy (DMMO)—surgical technique. a: metatarsal heads are marked with a skin
marker; b: skin incision with a no 11 blade; c: bone rasp is used to remove soft tissues and create a working space; d: burr applied
to medial cortex (slow-rotation motorized percutaneous burr); e: the dorsal cortex is done last by rotating the wrist and placing
the burr at 45◦ relative to the metatarsal axis.
Statistical analysis
Non-parametric Mann-Whitney and Kruskall-Wallis tests
were used to comparable continuous variables in the two
groups. Fisher’s exact test was used to compare percentages
Figure 3 Example of metatarsophalangeal motion after Weil
osteotomy.
between groups for the category variables. The tests were
carried out with Stat View software (SAS®). Signiﬁcance
threshold was P < 0.05.
Results
Sixty-seven patients were available for follow-up at an aver-
age of 14.8 months (range 12—24). Two group 1 patients and
Figure 4 Measurements of the Maestro criteria and M1M2
index.
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Table 2 AOFAS score before surgery and at the last follow-up.
AOFAS score Group 1 (DMMO)
n = 37
Group 2 (Weil)
n = 30
P
Preoperative 44.2 (14—69) 46.2 (34—67) n/s
Last follow-up 86.5 (62—100) 85.3 (63—100) n/s
P < 0.0001 < 0.0001
DMMO: distal metatarsal mini-invasive osteotomy.
Table 3 Residual static disorders at the 3rd post-operative month.
Group 1 (DMMO)n = 37 Group 2 (Weil)n = 30 P
Residual oedema 22 (59%) 8 (24%) 0.009
Residual metatarsalgia 11 (29%) 2 (7%) 0.002
DMMO: distal metatarsal mini-invasive osteotomy.
Table 4 Residual static disorders after at least 12 months follow-up.
Group 1 (DMMO)n = 37 Group 2 (Weil)n = 30 P
Oedema 0 (0%) 1 (3%) n/s
Metatarsalgia 5 (14%) 4 (13%) n/s
Dislocation 1 (2.5%) 0 (0%) n/s
f
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pDMMO: distal metatarsal mini-invasive osteotomy.
three group 2 patients were lost to follow-up at the last time
point. They were excluded from the results analysis.
Complications
There were two cases of delayed union (7 and 9 months)
in group 1 and one transfer metatarsalgia onto M5 in each
group. No cases of complex regional pain syndrome were
observed.
Clinical and function evaluation
The AOFAS score signiﬁcantly increased (P < 0.0001)
(Table 2). In group 1, 34 patients were very satisﬁed or
satisﬁed and three were dissatisﬁed. In group 2, 28 patients
were very satisﬁed or satisﬁed and two were dissatisﬁed.
Oedema and metatarsalgia were signiﬁcantly more
prevalent in group 1 during the evaluation at 3 months post-
surgery (Table 3).
1
N
c
v
Table 5 Evaluation of the metatarsophalangeal joint range of mo
Grou
Joint range of motion (DF + PF) MTP2 68.0
MTP3 69.7
MTP4 71.1
MTP5 71.7
DMMO: distal metatarsal mini-invasive osteotomy; DF: dorsiﬂexion; PF:At the last follow-up, there were no signiﬁcant dif-
erences between groups in the clinical data. Oedema,
etatarsalgia, recurrence of dislocation and metatarsopha-
angeal joint range of motion were comparable at the last
ollow-up (Table 4). For each lateral ray, metatarsopha-
angeal motion (dorsiﬂexion and plantar ﬂexion) was not
ifferent between groups (Table 5). The level of postop-
rative stiffness based on the three AOFAS categories was
omparable (Table 6).
adiological evaluation
valuation of the ﬁrst ray
t the last follow-up, the M1P1 angle was 10.9◦ (—7.9;
0) for group 1 patients and 13.7◦ (—8; 33) for group 2
atients (P = n/s). The M1M2 angle was 6.7◦ (0; 17) for group
patients and 5.7◦ (0; 20) for group 2 patients (P = n/s).
o patient in the case series where a Scarf osteotomy was
arried out simultaneously had a recurrence of the hallux
algus (M1P1 angle > 20◦) (Fig. 5).
tion after at least 12 months follow-up.
p 1 (DMMO)n = 37 Group 2 (WEIL)n = 30 P
◦ (30; 100) 62.7◦ (40; 90) n/s
◦ (40; 100) 66.9◦ (50; 90) n/s
◦ (40; 100) 66.9◦ (50; 90) n/s
◦ (50; 100) 67.3◦ (40; 90) n/s
plantar ﬂexion.
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Table 6 Evaluation of the metatarsophalangeal joint limitations according to the AOFAS criteria after at least 12 months
follow-up.
(DF + PF) Group 1 (DMMO)
n = 37
Group 2 (Weil)
n = 30
P
Normal or slight (≥ 70◦) 23 (62%) 13 (43%) n/s
Moderate (31◦—69◦) 13 (34%) 17 (57%)
Severe (< 31◦) 1 (2.7%) 0
DMMO: distal metatarsal mini-invasive osteotomy; DF: dorsiﬂexion; PF: plantar ﬂexion.
Figure 5 Radiological results after 12 months. a: MTP1 fusion—Weil M2345; b: M1 Scarf—P1 osteotomy—distal metatarsal mini-
invasive osteotomy (DMMO) 234.
Maestro criteria evaluation
Measurements of the Maestro criteria at the last follow-
up showed a more balanced distribution in group 2 (Weil
osteotomy) than group 1 (DMMO) (Table 7). Recoil of the
metatarsal heads between the pre-operative measurement
and the last follow-up were identical and averaged 4 to 5mm
for each ray in group 1 patients. This recoil was different
between the rays in group 2 patients. Since the goal of the
planning was to re-establish balance in the forefoot accord-
ing to the Maestro criteria (Table 8), the planned shortening
could have been different from one ray to another.
Table 7 Radiological measurements with the Maestro cri-
teria after at least 12 months follow-up.
Group 1 Group 2
M1M2 index (mm) −4.19 (−12.4; 0.4) −2.57 (−9; 0)
Maestro 1 (mm) 5.10 (1; 10.1) 3.57 (1; 8)
Maestro 2 (mm) 7.98 (3.9; 12.8) 8.17 (4; 12)
Maestro 3 (mm) 10.53 (4.3; 17) 12.13 (7; 17)
Bone union
All the osteotomy sites (DMMO and Weil) achieved union
at the last follow-up. The average time to union was
longer in group 1 with an average of 3.7± 1.3 months
(2.5—9months) than in group 2 with an average of 1.5± 1.2
months (1—4months) (P < 0.0001). At the 3rd month postop-
erative, all the group 2 osteotomy sites had achieved union
while only 79% of the group 1 osteotomy sites had achieved
union (Fig. 6).
Table 8 Average recoil of the metatarsal heads between
their position before surgery and after at least 12 months
follow-up (M5 not included).
Group 1 Group 2
M2 (mm) 4.61 (0; 11.2) 5.04 (−1; 13)
M3 (mm) 5.15 (0.58; 10.3) 3.37 (−1; 9)
M4 (mm) 4.14 (0; 8.5) 2.59 (−1; 6)
Comparison of Weil osteotomy and DMMO S63
rsal m
F
T
b
p
(
c
s
t
o
m
s
w
ﬁ
m
t
d
b
e
w
m
t
s
t
i
w
d
s
g
w
aFigure 6 Example of delayed union after distal metata
Discussion
In this study, we did not ﬁnd any differences between the
DMMO and Weil osteotomy procedures in terms of joint stiff-
ness. There were no differences in the AOFAS score and
residual metatarsalgia. Conversely, the surgical recovery
was longer after a DMMO because of oedema and metatarsal-
gia in 59% and 24% of patients respectively at 3 months,
versus 29% and 7% respectively after the Weil osteotomy.
Patients in the DMMO group did not have signiﬁcantly bet-
ter motion. Radiology assessments found that the recoil was
identical between each metatarsal head ray after the DMMO
procedure. Metatarsal head recoil after Weil osteotomy was
consistent with the preoperative plan.
This study is limited because it was performed retrospec-
tively and the patients were not randomized. All the patients
were operated for static metatarsalgia with or without hal-
lux valgus, which could have resulted in a selection bias,
however the results analysis only took into account the lat-
eral rays. The statistical power was not high due to the
small sample size. Despite the limitations of this study, to
our knowledge this is the only study comparing results of a
DMMO and standard Weil osteotomy.
The clinical results in both groups at the last follow-up
are satisfactory. DMMO provided relief of the metatarsalgia
in about 85% of cases. The same number of patients was
satisﬁed or very satisﬁed. It is difﬁcult to objectively evalu-
ate the functional impact of these procedures. We used the
AOFAS score [9], as it is the most commonly used. The aver-
age postoperative score at the last follow-up in our study
was 86.5 (range 62—100) in Group 1 (DMMO) and 85.3 (range
63—100) in group 2 (WEIL). These results were comparable
to published results of static metatarsalgia treatment with
standard Weil osteotomy [4,10—12]. The AOFAS score at the
last follow-up was 77.6 in the Trnka study [10] and 82.2 in
the Devos study [4]. A result of a prospective study with
222 cases of DMMO treatment was published in 2009 in the
i
s
t
mini-invasive osteotomy (DMMO) (left foot at 3 months).
rench association for foot surgery (AFCP) monograph [13].
he score was 92.3 after a 15-month follow-up.
Metatarsophalangeal joint range of motion was compara-
le between groups at the last follow-up. However a greater
ortion of group 1 patients (DMMO) had normal mobility
or slight limitation), but this was not statistically signiﬁ-
ant. Only 2.7% of patients had severe metatarsophalangeal
tiffness in this group. In the study by Jardé et al. [14],
he mobility after Weil osteotomy was normal in only 42%
f patients. Darcel et al. [13] reported that 86% had nor-
al motion and 0.5% of patients were stiff. Postoperative
tiffness could be reduced by avoiding the joint capsule
hen performing the osteotomy procedure. We cannot con-
rm this hypothesis in our comparative study, although joint
otion overall was noticeably greater after DMMO. In fact,
he motion (DF + PF) of the MTP joint was between 67 to 70◦
epending on the ray in group 1 and 62◦ to 67◦ in group 2,
ut this difference was not statistically signiﬁcant. Devos
t al. [4] found equivalent mobility (DF 46.5◦ and PF 13.3◦)
ith the Weil osteotomy. It could be that the good joint
otion observed after the Weil osteotomies in our study and
he one by Devos are not consistent with other published
tudies because these two teams used a minimally invasive
echnique to perform the Weil osteotomy.
We found a 2.5% recurrence rate of MTP joint dislocation
n the DMMO group and none in Group 2. This is consistent
ith published series [4,12]. There was an 8.2% and 8.5%
islocation recurrence rate in the Devos and Vandeputte
tudies, respectively.
The overall metatarsalgia rate was 14% (ﬁve patients) in
roup 1 and 13% (four patients) in group 2 in our study. There
ere seven recurrences of metatarsalgia (four in group 1
nd three in group 2) and two transfer metatarsalgia (one
n each group). These results were comparable to other
eries (Table 9) [4,11—16]. Devos and Leemrijse [4] found
hat metatarsalgia reoccurred in 8.2% of cases and transfer
etatarsalgia occurred in 6.8% of cases. Vandeputte et al.
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Table 9 Comparison of results for the treatment of static metatarsalgia.
Authors n Technique Follow-up
(months)
Residual
metatarsalgia (%)
Severe
stiffness (%)
Delayed
union (%)
Non-union (%)
Our series (2011) 39 DMMO 14.8 14 2.7 21 0
33 Weil 14.8 13 0 0 0
Darcel [13] 222 DMMO 15 5.8 0.5 — 0.15
Devos [4] 63 Weil 23.9 8.3 — 0 1.7
Jarde [14] 62 Weil 36 26 — 0 0
Beech [16] 51 Weil 18.8 13.7 27 0 0
Vandeputte [12] 32 Weil 30 0 — — —
Trnka [11] 31 Weil 30 19.4 — 0 0
Trnka [10] 15 Weil 15 20 — 0 0
Trnka [10] 15 Helal 15 26.7 — 0 13
Helal [15] 310 Helal 4.3 years 6.7 — — 1.2
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13] reported that transfer metatarsalgia occurred in 11% of
he cases. Helal et al. [15] reported a lower rate of transfer
etatarsalgia (4% in 310 operated feet), however he was an
dvocate of the technique. Thus, Tnrka et al. [10] reported
hat transfer metatarsalgia occurred in 41% of cases in the
roup operated with the Helal osteotomy technique and
one in the group operated with the Weil osteotomy at the
ast follow-up. At the last follow-up, there was a 20% rate
f metatarsalgia recurrence in the Weil osteotomy group.
The oedema observed in 59% of group 1 patients at the
rd postoperative month (with only 24% in group 2 patients)
as transient and was completely gone at month 12. This
s rarely mentioned in the published literature and seems
o be related to the lack of internal ﬁxation with DMMO.
elal et al. [15] reported a 15% rate of residual oedema
fter osteotomy of the diaphysis without ﬁxation. At the
rd month, the number of residual metatarsalgia cases was
reater in group 1, but was equal to group 2 after 12 months.
imilarly to percutaneous osteotomy for the ﬁrst ray [17],
c
m
m
(
igure 7 Persistence of forefoot imbalance (Maestro criteria) aft
perative radiographs: M4M5 hypoplasia and long M2; b: radiograp
ersists.MMO seems to result in longer postoperative recovery than
tandard surgery techniques.
We carried out radiology measurements on all the
atients in the series and used the Maestro criteria
o evaluate abnormalities in metatarsal length in the
orizontal plane. We also measured the recoil in the
etatarsal heads between their initial position and posi-
ion after the surgery. These measurements established
hat the Weil osteotomy followed the preoperative plan
nd imparted a more balanced morphology than DMMO
fter the surgery. These Weil osteotomy results were
omparable to those of a population of 50 normal
eet studies by Besse et al. [18]. Conversely, after the
MMO, the automatic setting that occurs with weight
earing led to identical metatarsal head recoil, which
ould be explained by the preservation of the inter-
etatarsal ligaments. Thus an unbalanced, preoperative
orphology remains unbalanced at the last follow-up
Fig. 7).
er distal metatarsal mini-invasive osteotomy (DMMO). a: pre-
hs 5 months after DMMO: the same unbalanced morphology
[[
[
[
[
[
[
[
[
oComparison of Weil osteotomy and DMMO
We found only two delayed unions and no non-unions.
Non-union is rare after a Weil osteotomy [4,11]. They are
common after diaphysis Helal osteotomies [19]; a rate of
17.1% was reported by Helal et al. [15] and 20% by Trnka
et al. [11]. When a DMMO is performed, it is important to
be positioned in contact with the metatarsal neck in the
metaphysis region.
Conclusion
Results of a DMMO for the treatment of static metatarsalgia
are comparable to a standard Weil osteotomy. How-
ever the postoperative recovery is longer after DMMO,
especially because of oedema. There were no cases of
non-union, but the time to union with DMMO can be
very long. The automatic setting of metatarsal length
leads to a persistence of the unbalanced preopera-
tive morphology but relieves pain in most cases. The
DMMO did not provide any true advantage in terms
of joint range of motion when compared to the Weil
osteotomy.
The results of this study led us to change the respec-
tive indications for both types of osteotomies. If presented
with a metatarsophalangeal joint dislocation or a local-
ized propulsive metatarsalgia associated with a metatarsal
imbalance (M2 or M2M3), we continue to use a Weil
osteotomy based on radiological planning (Weil M2 or
Weil M2M3). We reserve the use of minimally invasive
osteotomies (DMMO M2M3M4) to diffuse static metatarsal-
gia (M2M3M4) with clinical round plantar forefoot without
metatarsal imbalance. However the respective role of each
of these techniques must be deﬁned with randomized stud-
ies.
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